There are two equations to determine the equivalent relative permittivity. The first equation of the equivalent relative permittivity Greq is: [3] 
INTRODUCTION
The advantages of microstrip antennas are low profile, compact, light weight, simple and inexpensive to manufacture. Microstrip antenna is widely used for government and commercial parts. It has many applications, such as wireless communications, aircraft, medical, missiles, etc. Since the bandwidth of microstrip antenna is narrow bandwidth, it is important to determine the resonant frequency accurately [1] [2] [3] [4] [5] .
The simple method to solve that problem is by increasing the thickness of the substrate, but this method has a few disadvantages. The best method is by using multi dielectric layer [6] . Studied have shown that microstrip antenna with double-dielectric layers has better performance than conventional single layer antenna [7] . There are several models to determine the resonant frequency for the multilayer antenna. Transmission line model is one of them, where this model has continuously been improved [8] .
II.

FORMULATION
A rectangular microstrip antenna with air gap has length L, width W, feed point x and thickness each layers hI. h2 and h3 is shown in Fig 1. The structure of rectangular microstrip antenna with air gap and the equivalent relative permittivity, Gre q with thickness h is shown in Fig 2a and 
(6)
The second equation is obtained from modification of a model for circular microstrip antenna, implemented to determine the equivalent relative permittivity for rectangular antenna: [9] _ crl2Cd(hl2 +�) creq -cr12� +cr3h12
Where Gr12 is the equivalent permittivity of layer I and 2.
Gd is the permittivity of layer 3.
h 12 is the total thickness of layer 1 and 2. h 3 is the thickness of layer 3.
::: Both equation 1 and 2 are used to determine the relative equivalent permittivity in order to design the multilayer antenna.
The effective permittivity of multi-dielectric layer microstrip antenna is
The width of antenna is calculated by (11) The length extension is obtained from
The resonant frequency I r of a rectangular microstrip antenna of length L and width W with multi-dielectric layers is found as [1] [2] .
For fabrication, some parameters of the antenna are optimized for further improvement.
III.
RESULTS AND DISCUSSION
The equivalent relative permittivity for rectangular microstrip antenna with air gap has been computed and simulated using CST Microwave Studio. Fig 3 shows the result from simulation and calculation (eq. 1 and eq. 9) of equivalent relative permittivity, Gre q . Result shows that there are significant difference of Gre g between equation 1 and equation 9 but equation 9 has similar result with the simulation. 
-ereq (si m u l ated) The H-Plane radiation pattern is more directional than the E-Plane. Figure 6 shows the simulated radiation pattern for both the single and multilayer antenna. Both have similar radiation pattern but multilayer antenna has higher gain. The efficiency is also higher for multilayer antenna as shown in Fig  7, where the efficiency of multilayer antenna is close to I. Further measurements on VSWR and impedance were carried out and shown in Fig 8 and Fig 9 respectively FrequencYl fr IGHz) Figure 9 . Impedance measurement of multilayer rectangular microstrip antenna.
[v.
CONCLUSION
The two models of equation 1 and equation 9 has been investigated for the implementation on multilayer rectangular air gap microstrip antenna. Equation 9 shows more convincing result which is then implemented for measurement. Results show that the multilayer air gap improves the gain, efficiency and bandwidth of microstrip antenna.
V.
